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論　文　内　容　要　旨
Abstract
ln situ high-temperature crystal structureanalysis of naturalheulandite of the composition Pal.. K｡.o Ca,6.
Sro21) (A192. Si2688) 072 ● 25･2 H20from Moharastra, India was conducted up t0 3000C by single crystalX-ray
difhaction teclmique･ The crystal structures of the partially dehydrated state at elevated temperatures (100,
150, 200, 250and 300oC) were refined withspace group C2/m.The loss of H20and accompanying migrati
on of cations cause a change of cell parameter: aand c axesand　βangle remained invariant, b axis
decreased leading to a reduction of the cell volume. With increaslng dehydration,the channel Aand B
became elongatedand compressed.
Dehydration started withthe loss of H20 coordinated to Cal site in channel A defined by ten membered
tetrahedralrings･ At 150oC,the water coordinated to Cal site was expelled drasticallythat caused Cal site
to migrate tothe cavitywall witha stronger bond withtetrahedral &amework, whereas Ca2 site coordinated
･water molecules were remained inthe eight membered tetrahedral nngs withfull occupancy･ The loss of
water at 250oCfrom channel B triggers structural change: part of the structure transformed to a heat collapse
heulandite withnew T-0-T connections･ The change of the structure of 3000C was not significant compared
to血at or 250oC.
TG-DTA analyses supported the X-ray refinement results with respect of water content and structural
change･ Two sharp peaks within a narrow reglOn &om DTA curve were consistent tothe structural change
found丘om X-ray analyses.
In situ hightemperature FTIR spectra was measured up to 300oC. There are four deconvolution components
observed from OH stretching vibrationunder ambient condition. The peak center at 3241and 3415 cmr I
moved to higher frequency whereasthe peak center at 3538 and 3616 cm- I moved to lower Bequency with
increasing temperature. Withincreaslng temPeraturethe hydrogen bonding weakens,the covalent 0-H bonds
strengthen causingthem to vibrate at higher frequency. The peak center at 3415 cm~ 1 at room temperature
was assigned as bihcated hydrogen bond. lt was observed thatthe peak intensity of bifurcated hydrogen
bonds decreaseandthat of linear hydrogen bonds increase withincreaslng temperature. The position for

























以上のように, Khobaer, T. M. (コバエール,ティ,エム)は優れた業績を上げ,自立して研究活動を
行うのに必要な高度の研究能力と学識を有していることを示している｡したがって, Khobaer, T･ M･ (コ
バエール,ティ,エム)提出の論文は博士(理学)の学位論文として合格と認める｡
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